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1.0 INTRODUCTION 

PRC Environmental Management, Inc. (PRC), was tasked by the U.S. Environmental 

Protection Agency (EPA) Region 5 to conduct a screening site inspection (SSI) at the Satra 

Concentrates, Inc. (Satra), site under Contract No. 68-W8-0084, Work Assignment No. 29-5JZZ. 

1.1 PROJECT BACKGROUND 

The discovery date of the Satra site is listed in the Comprehensive Environmental 

Response, Compensation, and Liability Information System (CERCLIS) as June 27, 1988. The 

Southeast District of the Ohio Environmental Protection Agency (OEPA) performed a preliminary 

assessment (PA) of this property in July 1988. The report was prepared by Scott Bergreen of the 

Southeast District of OEPA. 

PRC conducted a reconnaissance inspection at the Satra site on January 16, 1992. The 

reconnaissance inspection included an interview with a site representative and a walk-through 

inspection of the site. PRC reinspected the site on March 29, 1992. Based on the PA and the 

reconnaissance inspection, PRC prepared a site-specific implementation plan (SSIP) for the Satra 

site and submitted it to EPA for approval. EPA approved the SSIP on April 22, 1992. The 

sampling visit at the Satra site was conducted on April 28 and 29, 1992. During the sampling 

visit, a total of four residential well, 11 soil, seven sediment, two surface water, and one ground­

water samples were collected. 

1.2 PURPOSE 

The purposes of the SSI are to collect information concerning conditions at the Satra site 

to assess the threat posed to human health and the environment, and to determine the need for 

additional investigation under the Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 

1986 (SARA). Specific objectives of the SSI are listed below. 

• To collect data to evaluate sites using the Hazard Ranking System (HRS) 

• To screen out sites that are not eligible for the National Priorities List (NPL) 
based on their HRS scores 

• To identify sites that may require removal actions to address immediate threats to 
human health and the environment 



Tbe SSI is the Tirst investigation performed to collect and analyze waste and 
environoieatal samples to support HRS scoring. Sampling locations are strategically chosen to 
identify haardons substances present, determine whether contaminants are being released to the 
environment, and to determine whether targets have been exposed to site-related contaminants. 

After the SSI, EPA. in consaitation with state authorities. shaU determine if the site 
should undergo further investigation (resulting in possible NPL consideration), or be designated 
^ t e evaluation accomplished* (SEA). The SEA designation means diat, based on information 
available at the time of the SEA designation, no additional investigations will be conducted. 
However, if new site information is brought to EPA's attention, the site may be reevaluated. For 
sites warranting further investigatioa under CERCLA and SARA authority, an HRS scoring 
package may be prepared after the SSI if the resulting data is snfficiMit. Some sites will require 
an additional investigation (i.e.. an exi^nded site inspection) to collect specific sampling data and 
target information sufficient to support an HRS score of 28.50 or greater needed for proposal to 
the NFL. 

2.8 SITE BACKGROUND 

This section presents the site description, history, and current operations. Information in 
this section is based on the SSIP preinration, the site representative interview, and the site 
inspection. 

2.1 SITE DESCRIPTION 

The Satra site is a 61-acre ferrochromium facility located on County Road 74 (Gould 
Road), Jefferson County, Ohio (Figure I). The Satra site is located about 4 miles south of 
Steubenville and 2 miles east of Mingo Junction. Steubenville and Mingo Junction are both 
mixed residential and industrial are» with populations of 22,000 and 4,600, respectively (Census 
of Population and Housing. 1991). The nearest residence is about 1,000 feet northwest of the 
site. The area around the site is extremely rural, and a large number of industrial plants are 
located on the Ohio River west of the site. 

There are two large buildings on site. Plant I and Plant 2. All operations take place in 
Plant 2; Plant I is idle (OEPA, 1987). An on-site water and sewage treatment plant treats 
sanitary wastewater before it is discharged to Cross Creek (PRC, 1992a). Three large waste piles 
from former operations lie northwest, south, and east of the plants. A chromium ore pile lies 
about 300 feet northwest of Plant I. Figure 2 illustrates the site features. 
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The site is located on the floodplain of Cross Creek. Cross Creek empties into the Ohio 

River about 2 miles west from the site. Cross Creek is a recreational fishery that contains catfish, 

carp, whitefish, and small and large mouth bass (PRC, 1992b). 

The bedrock geology of this area consists of alternating layers of sandstone, shale, and 

limestone in varying proportions. The geology at the Satra site is characterized by less than a few 

feet to more than 50 feet of unconsolidated sediments overlying bedrock. These valley fill 

materials consist of clay, silt, fine sand, coarse sand, and gravel. Area residents surrounding the 

Satra site obtain drinking water from a shallow sand and gravel aquifer that runs parallel to Cross 

Creek and an underlying shale bedrock aquifer (ODNR, 1957-1980). Other ground-water 

resources in the area include a shallow alluvial aquifer underlying the OhiQ River, which is used 

as a drinking water source for the cities of Brilliant and Mingo Junction (PRC, 1992c). 

Climate in the Steubenville area is classified as continental. Summer temperatures exceed 

89»F an average of 16 days per year. Winters are cold and cloudy. An average of 40 inches of 

precipitation falls annually in this area, resulting in net precipitation of 4.9 inches (PRC, 1990). 

2.2 SITE HISTORY AND OPERATIONS 

According to plant manager Louis Dipaolo, the site was originally owned by the Foote 

Mineral Company, which had merged with the Vanadium Corporation of America in 1970. Foote 

Mineral Company and the Vanadium Corporation of America have produced ferrovanadium, 

ferrotitanium, ferrocolumbium, and ferroboran at other metal refining facilities. However, 

materials produced at the Satra site between 1970 and 1975 are unknown. 

Satralloy bought the site from Foote Mineral Company in 1975. Satralloy manufactured 

alloy from chrome ore that was shipped to the site. The ore was smelted and refined in electric 

arc furnaces. The furnaces were shut down in December 1982. Between 1975 and 1982, large 

quantities of slag and baghouse dust waste were generated and dumped on site. About 100,000 

tons of high-carbon slag, 700,000 tons of low-carbon slag, and 3,500 tons of baghouse dust were 

stockpiled from about 1975 to 1982. The total area of on-site waste disposal is about 61 acres 

(OEPA, 1987; USGS, 1968). Most of the waste has been deposited on unlined surfaces, without 

cover (PRC, 1992a). 

The site changed names from Satralloy to Satra Concentrates, Inc., in November 1986 

(OEPA, 1987). Satra recovers usable ferrochromium from existing piles of low-carbon slag wiiste 

using a water concentration process. A bulljig separates the metallic ore from the slag waste 

(OEPA, 1987). The slag is crushed and sent to a water clarifier, where a difference in specific 



gravity separates alloy from spent slag. The recovered alloy is dried and shipped off site; the 

spent slag is sold as road aggregate. A sludge material is generated from this process and is 

dispoaed of in one of seven settling ponds on site. 

Most of the wastewater frwn the water concentration process is recycled, but about 

2 percent of the wastewater flows through a series of seven settling ponds. This untreated 

wastewater and surface runoff from the central eastern area of the site flow through an outfall 

ditch that leads to Cross Creek (OEPA, 1987). Another outfall ditch leading to Cross Creek 

drains runoff from the high-carbon slag pile in the northeast area of the site (see IHguro 2). 

Satra has a National Pollutant Discharge Elimination System (NPDES) permit (Permit No. 

OID00036*CD). Three outfalls to Cross Creek covered by the permit are sampled mondily 

(Figure 2): 

• Outfall 001 moniton sanitary discharge to Cross Creek after the discharge has 
been chlorinated and before it enters the creek. 

• Outfall 003 monitors runoff from the high-carbon slag pile in the northeast area 
of the site. 

• Outfall 004 monitors water concentration process overflow from the setding ponds 
and surface runoff from the central eastern area of the site. 

According to monthly operating r^wrts supplied to PRC by OEPA, hexavalent chromium at 

0.021 micrograms per liter (Mg/L). total chromium at 0.112 (tg/L, and barium at 1.03 Itg/L. 

have been detected at Outfall 004. These contaminants have also been detected at comparable 

levels at Outfall 003 (OEPA. 1991). 

OEPA required that the sludge from the water concentration process be evaluated for 1.̂.1 

Extraction Procedure (EP) Toxicity in 1986. Laboratory analysis detected chromium, cadmium, 

lead, and barium at levels too low for the sludge to be considered hazardous waste (Dipaolo, 

1986). 

3.0 FIELD OBSERVATIONS, SAMPLING PROCEDURES, AND ANALYTICAL RESULTS 

This section outlines field observations, sampling procedures, and analytical results at the 

Satra site. Individual subsections address the site representative interview and reconnaissance 

inspection, sample locations, and analytical results. Rationale for specific SSI activities are also 

provided. The SSI was conducted in accordance with the EPA-approved SSIP, dated March 20, 

1992, and the EPA-approved generic quality assurance project plan (QAPjP), dated October 25, 
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be used for sanitary purposes.. A few of the residents drink bottled water and use well water for 

bathing and sanitary purposes. One resident reported that the well water had a sulfur taste and 

attributed this to strip mining in the area. 

PRC revisited the site on March 29, 1992 to gather additional information on residential 

well use. During this reinspection, fishing was observed in Cross Creek at the Gould Road 

bridge downstream from the site. PRC also observed fishing in Cross Creek during the sampling 

visit, between Outfall 003 and Outfall 004 (see Photograph No. 10). 

3.2 SAMPLING LOCATIONS 

PRC collected four residential well, 11 soil, seven sediment, two surface water, and one 

ground-water samples on April 28 and 29, 1992, at locations selected during the reconnaissance 

inspection (see Figure 3). Portions of each sample collected during the SSI were offered to and 

not accepted by the site representative. 

Standard quality assurance and quality control (QA/QC) procedures for SSI field activities 

were followed during the collection of all samples. These procedures, including sample 

collection, packaging, shipping, and equipment decontamination, are documented in the EPA-

approved generic QAPjP, dated October 25, 1991. 

3.2.1 Residential Well Samples 

Off-site residential well samples were collected to determine whether hazardous 

substances have been released from the Satra site to ground water. RW-1 and RW-4 were 

collected from residential wells hypothesized to be primary targets of potential ground-water 

contamination from the site. Wells RW-2 and RW-3 were originally selected as background wells 

for the sand and gravel aquifer and bedrock aquifer, respectively. During the sampling trip, PRC 

selected an alternative location for Well RW-3 because the well specified in the SSIP was no 

longer owned by the person contacted for permission to sample. Well RW-3 was later discovered 

to be screened in the sand and gravel aquifer and could no longer function as a background 

bedrock well location. Wells RW-1 and RW-2 are also in sand and gravel; RW-4 is in bedrock 

(see Figure 3 for residential well sampling locations). 

RW-1  
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1991. The EPA Potential Hazardous Waste Site Inspection Repon (Form 2070-13) for the Satra 

site is provided in Appendix A. 

3.1 RECONNAISSANCE INSPECTION 

On January 16, 1992. PRC conducted a reconnaissance inspection of the Satra site. The 

reconnaissance inspection consisted of an interview with site representative Mr. Louis Dipaolo 

and a visual inspection of the site. The interview was conducted to gather information that 

would aid PRC in conducting SSI activities. 

PRC conducted the visual inspection of the Satra site and surroun4ing area to determine 

appropriate health and safety requirements for conducting on-site activities and to make 

observations that would aid site characterization. PRC also evaluated Ae need for an immediate 

removal action and selected possible sampling locations during the visual inspection. PRC was 

accompanied by Mr. Dipaolo during the inspection. Photographs No. I through 9, taken during 

the visual inspection, are included in Appendix B. 

The team observed the three outfalls covered by the NPDES permiL The creek water at 

Outfall 004 had a slight gray cokH*. .A milky pink material was discovered in sediments at Outfall 

003 (see Photograph No. 2) PRC observed no signs of such discoloration at Outfall 001 (see 

Photograph No. I). 

The team observed wastewater discharging from the water concentration process (see 

Photograph 3). This wastewater flows from the process area through a drainage pipe into an open 

drainage channel; the water then flows through the seven senling ponds and discharges into Cross 

Creek (see Photograph Nos 6. 7 and 8). .According to Mr. Dipaolo, the ponds are dredged at 

least once a year, and the dredged mud is shipped off site. PRC did not observe sludge from the 

water concentration process during the site visit. 

The PRC Tield team observed on-site waste. High-carbon slag is deposited south of 

Plant 2 and east of Plant I. Low-carbon slag and chromium ore from previous operations are 

stored on a hill northwest of the plants (see Photograph No. 4). Baghouse dust is dispersed 

throughout the low-carbon slag piles and cannot be easily discerned (see Photograph No. 5). A 

dry magnetic recovery operation was recently put into effect on this hill. 

Finally. PRC surveyed the site and neighboring properties to determine drinking water 

well sampling locations. A standby well is on site but does not supply drinking water (see 

Photograph No. 9). Site workers drink bottled water. Water from the on-site well is assumed to 
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The water from this well is not used for drinking, but is used for bathing and sanitary purposes 

(PRC, 1992a). 

RW-3  

 

 

 

A duplicate sample (RW-ID) was collected from sampling location RW-1. A field blank 

(FB-1) was collected and subjected to the same environmental conditions as other samples 

collected to ensure that proper QC procedures were followed during sample handling. 

Sampling Location Address 

3.2.2 Soil Samples 

PRC collected four soil samples from the waste piles and the chromium ore pile to 

determine the potential for direct contact of hazardous substances by site workers and area 

residents. Five soil samples were collected from the drainage channel leading from Plant 2 and 

from other surface water runoff pathways to document the migration of hazardous substances 
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from on-site sources into Cross Creek. Two background soil samples were also collected (see 
Figure 3 for soil sampling locations and Appendix B for photographs of sampling locations). 

SS-1, SS-4, SS-10, and SS-11 were collected from a baghouse dust pile, the chromium ore 
pile, the high-carbon slag pile south of Plant 2, and the low-carbon slag pile on top of the hill 
northwest of Plants 1 and 2, respectively (see Photograph Nos. 11 through 18, 22, and 23). These 
samples were collected to establish the presence of hazardous substances on site. 

SS-8 and SS-9 were collected from the settling ponds leading from Plant 2 and 
discharging into Cross Creek (see Photograph Nos. 19, 20, and 21). SS-S was collected from the 
outfall ditch leading from the high-carbon slag pile on the east side of the/site to Outfall 003 (see 
Photograph Nos. 24 and 38). This sample was collected immediately south of the outfall ditch's 
confluence with a roadside ditch. SS-6 was collected from the roadside ditch about 6 feet 
upstream of the confluence with the outfall ditch (see Photograph No. 25). SS-7 was collected 
from the outfall ditch about 10 feet south of SS-5 (see Photograph No. 26). 

Background samples SS-2 and SS-3 were collected from a hill west of Sheeprock Road 
and from a wooded area about 40 feet northeast of the Gould Road bridge, respectively (see 
Photograph Nos. 27 and 28). These samples were collected to establish a baseline for comparing 
potentially contaminated areas with unaffected areas. 

3.2.3 Sediment Samples 

PRC collected a total of seven sediment samples to document a release of hazardous 
substances to Cross Creek, a known fishery, from the Satra site. SD-2 was collected from Cross 
Creek upstream of its confluence with Mclntyre Creek (see Photograph No. 41). SD-3 was 
collected about 230 feet west of Sheeprock Road in Mclntyre Creek upstream of its confluence 
with Cross Creek (see Photograph No. 42). SD-4 was collected below the confluence of Mclntyre 
Creek and Cross Creek, in a slow-moving zone along Cross Creek's north bank (see Photograph 
Nos. 39 and 40). SD-2, SD-3, and SD-4 were collected as background samples to verify that no 
other contamination is entering Cross Creek upstream of the site. 

SD-6 was collected between Outfalls 004 and 001 (see Photograph No. 32). SD-7 was 
collected south of Outfall 003, about 30 feet downstream of the outfall ditch (see Photograph No. 
30). SD-5 was collected about 28 feet upstream of SD-6 to identify where site contamination 
begins (see Photograph Nos. 34 and 35). SD-8 was collected from a slow-moving zone of Cross 
Creek, south of the Gould Road bridge, to determine if contamination had reached the fishery 
downstream of the site (see Photograph No. 29). 

11 



3J .4 Surface Water S«npics 

Two surface water samples were collected by PRC to verify surface water contamination. 

SW-1 was collected from Outfall 003; a duplicate sample (SW-ID) was also collected from this 

location (see Photograph No. 31). SW-I was collected to document the release of hazardous 

substances from the water concentration process into Cross Creek, a documented fishery. SW-2 

was collected from Outfall 004 (see Photograph No. 33). This sample was collected to determine 

whether hazardous substances from the high-carbon slag pile at the east end of the site and the 

waste piles on the hill northwest of the site are entering Cross Creek via overland migration. 

3J1S GfWiad-Water Samples 

MW-I was collected from the standby well on site to determine whether contaminants 

from the Satra site have migrated to ground water Information concerning die welPs depth and 

the aquifer in which it is screened was not available. 

3 3 ANALYTICAL RESULTS 

Residential well, soil, sediment, surface water, and ground-water samples were analyzed 

through the EPA Contract Laboratory Program fCLP). All residential well, surface water, and 

ground-water samples were analyzed for full routine analytical services (RAS) parameters. Soil 

samples SS-I, SS-2, SS-8. and SS-9 were also analyzed for full RAS parameters. Sediment 

samples and all other soil samples were analyzed for RAS inorganic analytes and volatile organic 

compounds. All the substances analyzed for are included in the EPA Target Compound List 

(TCL) and Target Analyte List (TAL). 

Significant findings of the residential well, soil, sediment, surface water and ground­

water samples are presented in Tables I, 2, 3, 4. and 5, respectively. A summary of all detected 

substances is provided in Tables 6. 7, g, 9, and 10. respectively. EPA reviewed die results for 

compliance with the terms of the CLP and approved the data. PRC also evaluated the data for its 

usability and modified the reported results based on EPA auditor recommendations. 

3 J . l Rcsideatfal Well Saaples 

Residential well sample analyses do not indicate that hazardous substances have been 

released to ground water from the Satra site. Analysis of samples RW-2 and RW-4 showed 

elevated levels of barium and manganese at 825 ug 'L and 185 Hg/L in RW-2; and 1,150 Hg/L and 

3 U fig/L in RW-4, respectively. RW-4 contained potassium at 5,120 M/L. However, barium, 

i : 
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2 J 7 

1.S 

i«3,,<na 
S^OOD 

IS . IU 

4s,« in ; I 
0.1«JI 

•4.(1 

i i 4 i a 

041 lEI 
4S7 ! 

M oiganic conifiound coKwnrMlort a i * In crtcrogrami par Miograni (ug/kg) urUaaa e«<anilM nolad. 
All Inoiganic >nil|iuci>nianirai<oni a n In niMlgrimi par Hlognm (mg/kg) unlaaa o*wiialM nolad. 
CHQL - Conrract • raqdrtd q ia r i t idon Hmit 
ND - Nol d« a d M 
NA - Nd mnUMH* 
CPPL « Cen n«ct - laqj l r id d«tac<on WnUt 

COMPOU>0 QUALIFHiRS 
J 

AWALTTi. OJAUtg lO 

J ' 

OEFINr iON 

Vr iua l« o M m a l a d . 

DEFIMTKIN 

Vidua la raal . bu t I t i t m - m Inatn imanl d a l a d o n K n I I and b r i o w CROU 

INTERPnETATtON 

IKTERPICTATtON 

<tHiM m a * b a aandouanSMI* * . 



TABLE 3 
SKSNIFICAHT FINDINGS OF SEDIMENT SAMPLE ANALYSES 
SAMPUNG Lf .Cl> r iON 
TIKE 

DATE 

WATER BO0> ' 

DEl^TH (Inchr'H h a t e w j rc und iuia<:a> 

C L P O f g a n k : l iaWHcRaporl No 

CLP Ino tgank : TralTk: Flaport No 

HOi'X TIL£ O f i H A M C C O M P O l H i 7 S 

acatona 

INCfJOANIC A l i A L V T E n 

c a t d u m 

N o t i n : 

AA organic o o n p o u n d c o n i ^ n t r a t l o n t ara In mic rograma pa r kHogram (ug /kg) un laa t o lharwiaa no lad . 

AH Ino rga rk : j i rna ly l i conca i t i a t han* ara k\ ml l l lgrama pa r Ul logram (mg/kg) unlaaa otharwiao no lad . 

CRQL s Cc i i l l r nc l - radu l rac quant l ta lk i r ' l lmM 

MO ' Not <>«l»::lod 

ORDL » O i i t r t c l - i ^ u k a a d H a c t k i n l lm« 



TABLE 4 
SIGNIFIC/^MT FINDINGS OF SURFACE WATER SAMPLE ANALYSES 
SAMPLII'l<:i L O 3 ^ T I 0 ' 4 

TIME 

DATE 

CLP Ofganic T- i f f i c Reftort No. 

CLP lni>tB«nic Tniff ic Ri iport No. 

APPEAl^llkNlCE 

tNOftaiihwr AHIAL m-:5 
• lumin iHn 

•n ic 

l»affcjiii 

ch ronw i i n 

magnei i t j iT i ^ 

manga iHw* 

potaeelnTi 

• o d i u m 

10 

10 

5,O90 
15 

5,01X1 

5,01X1 

S W - 1 

1100 

04/2B/B2 
EOK30 

MERA30 

ND 

Z7.5B 

743 

00,700 

a.OB 

0,240 

Notes: 

Al l iKMKiantralions are in rmcrograins par liter (ug/L) unless 

CRi:4. '>- CcTitract - requ i red detect ion limit 

NO •> Ni3t de tec ted 

NA ••••• Not ap^ilicaialH 

uthervrise no ted . 

8 W - 1 D 

1100 

04/28/82 

EQK31 

M E R / ^ I 

ND 

27.7B 

751 

02,000 

S.2B 

20,800 

8 W - 2 

1245 

04/29/82 

EQK32 

MEnA32 

8.7BJ 

18.4B 

818 

8,870 

23,000 

F B - 1 

1210 

04/28/82 
EQK33 

MERA33 

NO 

NO 

NO 

NO 

NO 

NO 

337BJ 

T B - 1 
0800 

04/28/82 

EQK34 

i i c m t 3 4 

NA 

ANAl.rrECiUALFIERS; 

El 

. 

DEI-INITION 

Value is raal, iMjt Is abaurn tnstnjinanl detectkxi NmH and below CRDL. 

INTERPRETATION 

Vstua may ! • saint<(iuar«tati«a. 



TABLE 5 
SIGNIF IC:ANT FINEUNGS O F G R O U N D - W A T E R SAMPLE ANALYSES 
SAMPUNG1 :x: ; iT ic iN 

TIWE 

OAIE 
DEPTH (Teet iMk iw B to j nd wrtase) 

CU 'Organ ic 
C U ' l n o r g a n 
APCEARANC 

TrKlTiB lta|>art >«ci. 
i : irrirffc Raptirl Ho. 

ii 
/MCnSAMC AKMriF i : 

miigneaHiti 

acd iun 

M W - 1 

(Fitered) 

1025 
&V28/82 

NA 

EQK2e 
kERA2e 

M W - 1 D 

{Fitered) 

1025 

04/28/82 

EQK27 

IIERA27 

F B - 1 

(Fltered) 

1100 
0 ^ 8 ^ 

EQK26 
MERA2e 

T B - 1 

F l t e i a d ) 

0800 
04/2IVSg 

NA 

EQK28 
MERA2B 

Notes: 

AH corccot iB i l ion i are ir nibi 'ogrsfns per Mar (ug/L) unless 

CflOL — C i v ^ n c t - r s q u i i e d datact icn tonit 

NO - Ncl diUncliKl 

NA - Nol .«|3|ilic«ib>> 

ottwnnBtt notsd. 

LYKiQU^iJFrRS 

B 

CERNIT10N 

Makie is raal, but is above instiumeni detection limit wid below CRDL. 

INTERPRETATION 

\Mua may be samiqusnlilatlm. 



TABLE: 6 
SUMMARY OF-' IRESIOENPAL WELL SAMPLE ANALYSES 
SAMPLING L O C A T K I N 
TIME 
DATE 
DEIITH (leet >>e>na ground _•!«!«(»1 
CU' Organic Traii'i): Repori No. 
CRL Inoroante Tnif i i : Ripcrt No. 
APPEM'IANCE 

VOlATtLE (XQiVMC OC<U°OUNOS 
acatoiie 
csiflxvi dtsuffidin 

TEMTA nVELYIKaJUmiED aniPOUNO 
umlmown si lo i i t i f 

IMOROAMCAMU.ri'Ea 
tMrium 
csjchjm 
magnaaium _ 

potasaium 
minaMiaaa 
•odiun 

Nolae: 
All conciitiiilloria ai» n mcrograms (lar Mar (ugfL) uiilaes utiieiwiee notad, 
CRI3L - Coiilnii:X-raqijira<l c|iantjlatii»i Vmit 
ND - Not diit*:<ad 
NA> Nota«niliitile 
CRDL - Co»it<«]<t-rmfJrec< ele«iicHon llrrtt 

OOMR:»UNDQU<UJFIBIS 
" J 

OEFIMTIOH 
Indicataa an aatimatMl value 

INTBIPRETATION 
Compound irahie may ba 



TABLE 7 
SUMMARY CiF SOIL !(AMPLE ANALYSES 
S A M P m O LOCA1 «» l 

DATE 

DiEFTW (kwhaabi^mr ijroMiid mr fccr t 
CLPOigHik: Traf l i flDnrlMo. 
CIJ ' k iorgMk: T ra i t : Ftupon Ni • 
APPEARAMCE 

VOlA1U£OHamiClMUnTUtDS 

semviotATiLeiMKMhic O J U P O U U D I 
J*JCb t iama_ 
2" iaa< i rk i igh t ia l i ' r ia 

p t i a n i t t r a n a 

bl i i<2-«t i i i t ia i i i r l )>hft»l«la 
b w a o l b l i M O f i f i i n a 
b w t t o l k W u o r i f i i n a 
bai t to ia tewana 
k i i l io | [ l ,a^»-cdl ty i ra i» ' i i 
dH>i»wlaJi h n i i r i i ! » n 

bai t to laJiJ ipalYlaim 
n-mcfoea^cBi' _' 
a| i> ia-«HC ' 

HSHSS-
b«r«o |a lan t i r«aB m 
c h r y a t a 

Vl-M>E 

a>ifca i<ilard»a 
Honamic MiAL i r t i " 

barytkiai 

raiaisaM 

I 

;! 

._. 
— 

CRQL 
10 
10 

CHQL 
10 
10 

330 
330 

330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
CRQL 
1.7 
3.3 
3.3 
1.7 

40 
i : 
2 
40 

1 
1 
1.000 
2 
10 

s 
20 

o.« 
1.000 
3 
0.1 

a 
1.000 
1 
2 

1,000 
2 
10 

1 

| S S - 1 
1090 
04/2Wa2 
NA 
eoKo i 
MERAOI 

| S S - 2 
1930 
0 4 n » 0 2 

l o - r 
1 eoKoe 
1 HERA02 

Black Ba i^oua j B i B k SKV 
Dual d a y 

1 BEkground 

w m m k ^ 
17 

NO 

m m m ^ ^ 
ND 
ND 
9SJ 
ND 
oaoj 
ND 
HO 
070 
490J 

ND 
3.900 
NO 
2.300 
gsoj 
i . aa i 

aeJ 
190J 

NO 
NO 
s .a jp 
NO 

ia,4oa 
NO 
2s.a i 
Ts.a 

0 L 7 « 

NO 
•.aao 
12.400 
SB.1 

l i s 
23.000 
• 4 U 

170,00S 
1,710 
I.OJ 

as4 
304* 
NO 
I.ae 
1 1 * 
I S 
31.S 

3,9S0 

| S S - 3 
1490 
M/2Wa2 

l a - r 
Eona 
UERA03 
Coaraa Black 
Ora 
Baekground 

l l ' j 

* 1 

ND 
OJ 

1 SS-4 
nos 
04/2WOS 

INA 
EOKOt 
MERA03 
W b l » Rocky 
Hud 

| 8 8 - 9 
1490 
O4/2W0S 
0-ar 

EQKOe 
HERA09 
Broan S a i d / 
Pobblaa 

Iss-a 
1430 

04/2Wa2 
0 - r 
EQKOS 
MERAOe 
(kay S « d 

S S - 7 
1440 

04 /2*02 
0 - r 

EQItt7 
MERA07 
ttaySIH 

| 8 8 - S 
1200 
e4/2W02 
NA 
EQKOS 
MERAOS 
( k a y k t i d 

sa-o 
1300 
04nsra2 
NA 
BQKOS 
HERASO 
B iKkS lag 

I B S - 1 0 
1330 

Itwaita 
INA 
EQKIO 
MERAIO 
Coaraa (kay 
Slag 

ND 
NO 

9 I J 
I I O I 
40J 
NO 
I40J 
NO 
HO 
24J 
24J 

NO 
2SJ 
ND 
NO 

ND 
ND 

ND 
ND 
ND 

H i ^ ^ ^ 
o t a i p 
ND 
NO 

I 1 J 0 0 
NO 
I9.0J 

74.S 
s.2aa 
NO 
S44a 
27.7 
19.7 
27.7 
3S.000 
as.o j 
3.140 

•07 1 
ND 1 
».a 
i.sao 
NO 
o.ooa 
t 4 . a 
•.sa 
l o . a 

•4.3 

NA 
NA 

NA 
ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
NA 
NA 
NA 

11.700 
ND 
lo.aJ 
199 
o.saa 
NO 

».•» 
l i s 
IS . * 
27.2 
30,900 
7 * . U 
C U O 
1.970 1 
ND 
9S.a 
1.S90 
e.32BJ 
NO 
4s.aa 
0.436 
B . I 
139 

NA 
NA 

NA 
ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

^j^figSJj^^^n 
NO 
NA 
NA 
NA 

S.S40 
ND 
l.SJ 
14.9B 
ND 
ND 
4.SS0 

1.110 
S.7B 
124 
13,100 

4.1J 
as.400 
lOS 
o.sa j 

aao 

NO 
ND 

4s.oe 
NO 
0.48 

I S . I 

10 

ND 

i&«^ i«4^% 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' M M m U M 
NO 
NA 
NA 

HA , 

IWillfffllllWIM 
•71 
21 . a j 
1.2BJ 
77.48 
ND 
ND 
a4*.«o* 
aao 
ND 
8.aBJ 
420 
I.7J 
s.aas 
108 1 
ND 

ND 
•saB 
ND 
ND 

2 3 « j 
ND 1 
4.18 1 
2 I . U 1 

no 
9J 

^Mmmm NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

iiiiSSSSipM 
NO 
NA ! 

NA 
NA 

I . I M 
ND 
4.SJ 

43.9B 
ND 

ND 
202.000 1 
40.2 1 
ND 
aTBJ 
701 
S.SJ 
S.000 
177 1 
NO 
NO 

ND 
NO I 
ND 
isaa 
NO 
19.1* 1 
n.oJ 1 

S2 
ND 

s^ssms^m 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
NA 
NA 

5 — illilillllliiiillWII 
2.S00 
NO 
2.9J 

o*.a 
HO 

i.aa 
iaa,ooo 
1*4 

aaa 
•.aai 
3,S7» 
S.SJ 
9,080 
•78 
HO 

1S.7BJ 
asas 
NO 
NO 
21 a 
ND 
a.7B 
7I .S 

| M 
NO 

mms^i^is 
[ND 
NO 
NO 
3SJ 

2S0J 
a s j 
a a j 
aooj 
asoti 
aooti 
4aoj 
NO 
940J 
a s j 

a i o j 
300J 
71J 

ŜSL««,««s 
' ^ ^ W m m m 
NO 

1.9JP 
ND 

^ ^ m nalllmllllfflillil 
19.800 
ND 
a » M 
B J B 
ND 
2.18 
l t 3 . 0 W 
1.S9S 
4 . M 

17.U 
7,SJ» 
a . 4 j 

4Z.000 
3.040 1 
NO 1 
a.aj 
1.190 1 
NO 1 
ND 

2oa 
0.448 I 
17 
ISO 1 

72 
NO 

i m m m m 
ND 
NO 
ND 
NO 
200J 
NO 
NO 
400J 
3I0J 

2tOJ 
asoj 
2.000 
410J 

170J 
aaaj 
23aj 

NO 

<!StLmmmm 
iWiP'i'^ NO 
ND 
NO 

aiBMMMr 
MUffiiimiiiiiiiiiiiB 
19.000 
NO 
21.8J 

Tea 
NO 
NO 
I S L O M 

1.410 
a. 18 

t i . a j 
O L * M 

» . a j 
I7.aw 
t A n 
MO 
a a J 
1.0» 
NO 
ND 

2 i a . 
0 . 4 « 
M.S 

a r 

S4 
ND 

wmmmm 
NA 
NA 
NA 
NO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NO 
NA 
NA 
NA 

NA 
NA 

1 8 1 - 1 1 
i t a 

•4 , '2a f« 
NA 
EOK l l 
M i lRAI I 

b [ £ ^ £ ^ ^ 
NC> 

ifSi..™™,», 
Mmssmm, 
Nil 
H* 
H t 
M> 

N« 
N« 
H f 
Ht . 
Ht , 
Ht . 
Ht . 
Nt> 
N I . 

Ht . 
Ht . 

Ht , 

m, 

nrnjimii^ 
NA 
NA 

mmrai 
• • . • 0 0 
a . i S J 
a . 4 j 
1 M 
NO 
1.4 
ISS.«W 
i . ^ a 

C M 
M . M 
7.S40 
4s .a i 
a.ooo 
• . •40 
HO 
44.0 
t . 4 M a j 
NO 
NO 
2 i a 

o.aa 
a.7 
a7 

Ht, 1 
Mi { 

M.aao n 
Ml 1 
I7.7J : 
4 i . a 
N i l 

t i l 

M U M 
Kim 1 
4.118 1 
I I . I J 
1.IIM 
S7.aj 1 
4S.«M 
• . I I M 
o.iaJ 1 
•4 .0 
» n j 
N i l 
NCI 
i i a 
0 . ' l « 
i a . 7 
497 1 

AN orgailD eor i iM i t i ndc ta tcv ika lo i t t i vak t mksro^ana par 
ABbiargMib a'udirt i ioericailraOcnt ara ki mal^iraaa par 

CRQL - Canktii:t'-r<iqulrM] t |u«a« i l lon Ikak 
NO -No lda l i i r l aD l 
NA - Not applt:ar>l« 
CBDL - Conki iM - iirqultad j M a ! l « « i I H H 

kNot^aia • ig /kg) unlaaa oSlanNaa nolad. 
'MB | r a ^ 0 unlaaa oOiararlaa naiad. 

coMPomm nijAuTEW 

] j " " " _ 
• p - -

AWALYT; QUiUJFIEBI 
" B " 

DEnNmow 
v a u a l a 

Ul la l a g a uaad »pr paa<ckla and Afoelar jarapaunda al l an »l ara la a yaa la r • > • ! 2 9 * 
tfflarica fcr dalaclad coni:ankaSona balaaan bro oaadiramateoraol i c o M a n a 
Tha towar o l t i a law wi*iaa la rapM*ad. 

DEFINmOW 
Vi faa H raal. but la M»o»a kiaoumanl dalae«on Ikall i d balow CRDL. 

WTERPRETATION 
v a u a laay ba aanilo»MllaO»a. 

Carapoiwid wafcia way ba aawlpuaiabiara. Tbara a iou ld ba aioOiar 
analyaa » l t i a 8 qua i la r . abtah la uaad. 

WTERPRETATION 
Vafcia raay ba a a r a l q u i l a a r a . 



TABLEU 
SUMMAHY OF SE'DIMENT SAMPLE: ANALYSEl^i^ 
SAMPUNG J J X ^ I O N 
TIME 
DATE 

DEPTH (iry.-hiM batear gr» m i d surface) 

C I L P Orgsr^ i : irialTic Mo. 

CILP l i m r g s r a : Tralftc No. 

VOIA TILE CVKiAMIC COHfCXJNOS 

acjalone 

to luana 

TKWrATI I i l r i j r i jOEVTFie iJ COUPOtMOS 

Oinaiit iyl 
m e t t i n a , tl'Mcbis— 

WsuWida. ctiyieiltiyl 

I hO f tOAMI i : j i u v A L n l s 

a luminum 

a isan ic 

bar ium 

baiylHum 

lai lctum 

d i r o m i u m 

cobal t 

« !BP?f 
Inxi 

lead 

jnagnea iu i i i 

nnnganeeai 

nickel 

pofcsa ium 

• o d i u m 

NA 

NA 

CRDL 

200 

10 

200 

5,000 

10 
SO 

25 

100 

5,000 

15 

40 

nenadium 

l i n e 

5,000 

5,000 
SO 

20 

S D - 2 

1530 
0 4 / 2 8 ^ 

O l o O 

EQK13 

MERA13 

S D - 3 

1550 
04/28/82 

O t o O 

N D 

7.080 

e.SJ 

82.8 

0.7aBJ 

13,000 

13.0 

11.0B 

14.7 

21.800 

12.7J 

1.800 

1.500 

18.0 

21 OJ 
15.0B 

EQK14 

MERA14 

Background 

S D - 4 

1500 

04/28/82 

O t o O 

EQK15 

MERA1S 

8 D - 5 

1300 

04/28/82 

O t o O 

EQK18 

MERAIO 

320JW 

440JN 

7,010 

13.8J 

73.0 

0.83BJ 

21,400 

15.4 

22.2 

18.0 

35.800 

18.SJ 

2.830 
1.420 

40.0 

848B 

184J 

02.7 
17.2 

ISOJN 

170JN 

8,100 

8.3J 

117B 

1.2BJ 
50.700 

10.7 
14.7B 

20.4 
25,800 

17.4J 

2,880 

1,050 

27.5 

ND 

374B 

83.7 

18.7B 

N D 

8,880 

0.7J 

88 .48 

1.1BJ 

13.200 

28.5 

18.8 

18.5 
42.300 

14.4J 

2.800 

1.470 

32.2 
1.SS0B 

207J 

87.7 

22.0 

8 0 - 0 

1230 
04/88/82 

O t o e 

E a K i 7 
MERA17 

ND 

8.430 
7 .a j 

80.2B 

0.87BJ 

108.000 

327 

13.aB 
10.3 

23.800 

22.SJ 

13.400 
1.000 

20.0 
N D 

377B 

83.0 

20.88 
147 

8 D - 7 

1045 

04/28/82 

O t o O 

EQL10 

MERAIO 

N D 

S.000 

4.f lJ 

0.a7BJ 
17.300 

24.4 

11.1 

8.0 

25,400 

10.6J 

2.060 

771 

21 

N D 

100J 

14.3 

00.0 

Notaa: 

Al l o rg i in ic ooncantradcne ara in microgmma par U l o f f a m (ug/kg) unleea othararl 

Al l Inafganiicai-Blyta ix>rw*nlmtiona a ra in mMig iama par U logram (mg/kg) 

CRQL .1 Oantnc l - raqL i iTBd CfuainlMitkin Vmit 

N D - l l iH: ulatsctiKl 

NA - r i o i mppl ic ib la 

CRDL '.. O iwt i i t c i i - raqL i r t id d a t s u k m l imit 

lee no tad . 

S D - O 

1030 
04/2IVB2 

0 ( o 9 

EQK18 
MERAIS 

N D 

5,080 

0.4J 

47.08 

o.oeflj 
8,570 

10.8 
12.28 

11.0 

23.800 

15.0 J 

1.7B0 

707 

21.2 

N D 

102lfJ 

13.1: 

01.1 

CaiPOilNi} QIIALfMERS 

J 

l|fl/U.YrE QUiU-FIERS 

a 
J 

DEFINITION 
VhhMi la aatimalad. 

DEFINITION 
VtakMi is raal. but la abOM inatnimanl datactton I M I a n d batowr CRDL. 

INTERPRETATION 

Wilua may ba lamiqusntt iara. , 

INTERPRETATION 

Vhkia may ba i«mkMinliaii«'a. 



TABLE 9 
SUMMARY OF ;3IJRFACE WATER SAMPLE ANALYSES 
SAMPLIiICi i O C A n O N 
T l l lE "_ 
DATE 

C I P Or))iuit:: Tnidic Rc>p<»t No. 
CLP I n c ' l l f u i b j raiTic FqKi r t No. 

APPEAIIfUiCX 

y O L A n V E ORGkMMCCOmPOUNOS 

chlcroN:«iTt 

T E M M j iME.!.r /HCEWTFiEOCOMPOUNDS 
cyelo i ina i iK i l 
cye loh»ai i ie . t ' r omo-
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ND 
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B 
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TABLE 10 , _ . 
SUMM/iRY OF GROUND-WATER SAMPLE AWtLYSES 
&KMPLINCI LQCAiriCiN 
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Depth (feat b e t o w g r o u r v l l u r f a c a ) 

CLP OrgaTHi: Traffic l laptHt No. 

CLP lnorgiirii.5 Traillic: Raiiort l»io. 

A lVEARAHCl i : 

M X A T I L E CVI IMMC COMI>OUMDS 

noe lona 

c M o r o f o n n 

iMonaANy. t\NALnvs 
aluminuni 

bar ium 

ca lc ium 

copper 
i r on 

lead 
magnaaiurn 
m a n g a n a m 

fiotaasiunii 

s o d i u m 

10 

10 

200 

5.000 

25 

100 

5,000 

15 

5,000 

.5,000 

M W -

iFMIa »d) 

1025 

04/28/82 

E( ]K2e 

MERA20 

Clear 

10 

45.2BJ 

1.88 

20.18 

174.000 

NO 

ND 

NO 

35,400 

140J 

2,8008 

24,700 

M W - 1 D 

(FMterad) 

1025 

04/28/82 

EQK27 

MeRA27 

Clew 

7J 

33.2BJ 

NO 

27.8 

181.000 

O.0BJ 

14.0BJ 

NO 

38,200 

143J 

3,0808 

20,400 

F B - 1 

(Fikarad) 

1100 

04/28/82 

EQK28 

MERA28 

Clear 

8J 

1.28 

NO 

0 0 . 3 e j 

NO 

14.08 

3.0J 

ND 

NO 

ND 

71 I B 

T B - 1 

(FMtanid) 

04/20/82 

EQK2tl 

M E R A I » 

Clear 

12 

NA 
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potassium, and manganese were not detected at concentrations exceeding three times background 
in samples from the sand and gravel aquifer. Acetone was also detected in RW-2 but is not 
attributable to the site because it is a common laboratory contaminant and was detected in the 
trip blank. One tentatively identified compound (TIC) was detected in RW-1. 

RW-2 and RW-4 contained concentrations of manganese and barium exceeding drinking 
water standards. RW-2 contained concentrations of manganese exceeding the primary regulations 
of O.OS milligram per liter (mg/L), and RW-4 contained concentrations of barium exceeding the 
secondary regulations of 1.0 mg/L. 

3.3.2 Soil Samples , 

Soil sample analyses indicate that hazardous substances are present in on-site soils. A 
number of soil samples contained cadmium, chromium, copper, magnesium, nickel, and zinc at 

'11/ three times above background concentrations. These samples include cadmium in SS-7, SS-8, SS-
10, and SS-11; chromium in all the samples except SS-S, SS-6, and SS-7; copper in SS-1 and iSS-
4; magnesium in SS-1, SS-4, SS-8, SS-9, SS-10, SS-11; nickel in SS-1 and SS-4, and zinc in SSI-1 
and SS-11. Chromium was detected at 12,400 milligrams per kilogram (mg/kg) in soil sample 
SS-1 (baghouse dust) and at 1,110 mg/kg in SS-4 (chromium ore pile). Chromium was detected 
at a higher concentration in the baghouse dust sample (SS-1) than in the chromium ore sample 
(SS-4), most likely because the baghouse dust contains a concentrated level of chromium, while 
the chromium ore contains a number of different metals. Several polynuclear aromatic 
hydrocarbons (PAH) are considered site contaminants because they were detected at 
concentrations above the CRQLs and were not detected in the background sample. Acetone was 
detected in all soil samples except SS-3, SS-4, and SS-11. Acetone is not suspected to be site-
related because it is a common laboratory contaminant. 

M 
3.3.3 Sediment Samples 

Sediment sample analyses indicate that hazardous substances are present in the sediments 
in Cross Creek, a known fishery. Levels of calcium, chromium, and magnesium were detected in 
SD-6 at greater than three times the background concentrations. Chromium was detected at 327 
mg/kg in SD-6, which was collected where wastewater from the water concentration process 
enters Cross Creek at Outfall 004. Calcium and magnesium were detected in SD-6 at 106,000 
mg/kg and 13,400 mg/kg, respectively. 
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3J .4 Sarface Water Saaples 

Surface water sample analyses indicate that hazardous substances are being released from 

the Sana site into Cross Creek. Chromium was detected in SW-1 at 743 Mg/L, in SW-ID at 

751 M/L, and in SW-2 at 819 in/L. Aluminum, magnesium, potassium, and sodium were also 

detected in some of the surface water samples at concentrations above the contract-required 

detection limit (CRDL). Arsenic, barium and manganese were also detected in surface water 

samples but at concentrations below the CRDL. 

3 3 S Grmiad-Water Samples 

# 

PRC collected one ground-water sample at the Satra site. Ground-water sample analysis 

indicates that retatively few hazardous substances are present in ground water. Magnesium was 

detected in MW-IDat 38,200 M«/L and 35,400 f^'L in MW-i. Sodium was also detected in 

MW-IDat 26,400/Ig/L and 24,700 fig/L in MW-I 

4.0 PATHWAYS 

This section discusses the pathways and associated targets. The four pathways of concern 

are grtnind-water. surface water, soil exposure, and air. 

4.1 GROUND-WATER PATHWAY 

Site geology consists of unconsolidated deposits beneath the flood plain of Cross Creek 

ranging from less than a few feet to more than 50 feet thick. These deposits consist of clay, silt, 

fine sand, coarse sand, and gravel. The bedrock beneath the entire basin consists of alternating 

layers of sandstone, shale, and limestone (ODNR. 1959). 

The sand and gravel aquifer and shale bedrock aquifer supply potable water. Area 

topography indicates that ground-water flow is probably radial from the hill northwest of the 

plants; shallow ground water probably flows southeast along the creek valley. Residential wells 

RW-1 and RW-2 are both developed in sand and gravel at 61 feet bgs (ODNR, 1992b). RW-3 is 

also developed in sand and gravel at 36 feet bgs. RW-4 is developed in shale bedrock at 40 feet 

bgs. PRC could not determine the aquifer in which the standby well is developed. Appendix C 

presents well logs for these wells; Appendix D shows well locations. 

The City of Steubenville obtains its drinking water from an intake on the Ohio River 

about 10 miles upstream of the site, and serves a population of 22,094 (PRC, I992d). The cities 
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of Mingo Junction and Brilliant are supplied by wells located next to the Ohio River about 3 
miles upstream and 4 miles downstream of the site, respectively (PRC, 1992c). The Mingo 
Junction wells serve a population of 4,600, and the Brilliant wells serve 1,672 people. 

Based on well logs and conversations with the municipal water departments, PRC outlined 
the areas served by municipal systems on a U.S. Geological Survey topographic map of the site 
vicinity (see Appendix D). PRC estimated that 764 homes within 4 miles of the Satra site use 
private wells for their drinking water supplies (USGS, 1968). Based on a population density of 
2.5 persons per household for Jefferson County (Census of Population and Housing, 1991), the 
total number of people drinking ground water within a 4-mile radius of the site is 1,910 people. 
The nearest residence relying on a private well is sampling location RW-1„ about 1,000 feet west 
of the low-carbon slag piles on the east side of the site. A 4-mile radius map of the Satra site 
area is provided in Appendix D. 

Analytical results do not indicate a release of site-related contaminants to ground water. 

4.2 SURFACE WATER PATHWAY 

The Satra site is located in the flood plain of Cross Creek (FEMA, 1981). Overland 
drainage from the east portion of the site flows into a drainage ditch and discharges into Cross 
Creek. The west portion of the site is drained by the seven settling ponds, which also drain 
wastewater from the water concentration process. 

The goal of the SSI was to evaluate the release of contaminants from on-site waste piles to 
Cross Creek, which is a recreational fishery. Surface water in Cross Creek and the Ohio River is 
not used for drinking water supplies within the 15-mile downstream target distance limit. Most 

^ U i n ^ residents located between 2 and 4 miles north of the site are served by the City of Steubenville's 
intake on the Ohio River, about 10 miles upstream from the site. An isolated wetland about 0.1 
mile in length is located about 1,000 feet southeast of the high-carbon slag pile on the east side 
of the site (National Wetland Inventory, 1977). PRC does not suspect that the Satra site has 
affected this wetland. 

Cross Creek is a potential surface water target for the Satra site, based on its documented 
use as a fishery. PRC observed fishing at the Gould Road bridge during a reinspection of the 
area on March 29, 1992, and directly in front of the site between Outfalls 003 and 004 during 
sampling activities on April 29, 1992. 
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Cross Creek enters the Ohio River about 5 miles east of the NPDES ontfalls (USGS, 
196S). Cron Creek and the CMiio River are used for recreational fishing. Cross Creek contains 
catfish, carp, whitefish, and small and h u ^ mouth bass (PRC, 1992b). 

Chromium was detected in the outfall samples SW-1 at 743 M/L and SW-2 at 819 Itg/L. 
Chromium was also present in SD-6 at more than three times background concentrations. On-
site sources contained concentratiotts of chromium it three times background. This suggests that 
the rdease of chromium into Cross Creek can be attributable to the Sana site. 

4 3 SOIL EXPOSURE PATHWAY 

The Satra site is easily accessible, allowing area residents to come into contact with 
hazardous substances. There are no houses, schools, day care facilities, or sensitive environments 
on or within 200 feet of suspected areas of surficial soil contamination. There are about seven 
workeis on site. The nearest residence is located about 1,000 feet west of the low-carbon slag 
piles on the hill northwest of the plants. The resident population threat is low because the site 
lies in a rural setting. The estimated population within a I -mile radius of the site is 437 people 
(USGS. 196S). 

Ifeavy metab were detected at elevated concentrations in soil samiries taken from the 
waste piles. Chromium, copper, lead, magnesium, nickel, and zinc were detected In on-site 
source samples at concentrations significantly above background. SS-1 was collected from the 
baghouse dust pile and contained 12,400 mg/kg of chromium. 

PAHs were detected in soil samples taken from the settling ponds and fnmi the baghouse 
dust pile. The source of the PAHs is not known, but because they were not detected in the 
background sample, they are considered to be related to site activities. 

4.4 AIR PATHWAY 

No odois or adverse health effects have been reported by nearby residents or workers. 
The baghouse dust pile northwest of the plants contains high concentrations of diromiom and 
possibly could contaminate air. However, the resident population threat is low; the estimated 
population within a 1-mile radius of the site is 43"? people (USGS, 1968). No odors or airborne 
particulates were observed during either the reconnaissance inspection or the sampling visit In 
accordance with the EPA-approved SSIP, PRC did not conduct air monitoring during the SSI. 
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